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(57) ABSTRACT

Provided 1s an electrostatic charge image developing toner
capable of reproducing color exhibiting high lightness and
chroma, and obtaining a wide color reproduction range. Dis-
closed 1s the toner possessing a toner particle containing at
least a binder resin and a colorant, wherein the colorant pos-
sesses a yellowish color nonfluorescent dye exhibiting a peak
wavelength of an absorption spectrum being in a wavelength
range of 400-480 nm, and a fluorescent dye exhibiting a peak
wavelength of an emission spectrum being in a wavelength
range of 480-560 nm, wherein the nontluorescent dye has a
content of 2-8 parts by weight, based on 100 parts by weight
of the binder resin, and the fluorescent dye has a content of
0.05-0.2 parts by weight, based on 100 parts by weight of the
resin, provided that a content ratio of the nonfluorescent dye
to the fluorescent dye 1s 15-130.

7 Claims, No Drawings
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ELECTROSTATIC CHARGE IMAGE
DEVELOPING TONER

This application claims priority from Japanese Patent
Application No. 2009-287447 filed on Dec. 18, 2009, which

1s 1ncorporated hereinto by reference.

TECHNICAL HELD

The present invention relates to an electrostatic charge
image developing toner used for image formation in an elec-
trophotographic system (hereinatter, also referred to simply
as “toner”).

BACKGROUND

With remarkable progress of digital image-input devices to
offer high performance of digital cameras and high image
quality of liquid crystal displays, the color reproduction range
in printed matter 1s desired to be widened. For this reason,
colorants each exhibiting higher chromatic purity has been
searched, and the chemaical structure of the colorant has been
improved. However, since the liquid crystal display per se 1s
one possessing a light source and displaying color via an
additive color process, and on the other hand, printed matter
1s one displaying color produced by reflected color via a
subtractive color process, it 1s very diflicult 1n principle to
make up for the gap, resulting 1n appearance of a problem

such as poor color reproduction of lightness and chroma
relating specifically to secondary colors {red (R), green (G)
and blue (B)}.

In order to solve such a problem, proposed 1s a toner for
which the color reproduction range 1s widened, and hue 1s
improved by using a pigment and a fluorescent dye 1n com-
bination as colorants (refer to Patent Document 1, for
example).

However, 1n the case of such a toner, since pigment par-
ticles dispersed in toner particles scatter fluorescent light
produced from a fluorescent dye, a suilicient amount of the
fluorescent dye can not be obtained, and as a result, the color
reproduction range has not been able to be widened.

(Patent Document 1) Japanese Patent Open to Public Inspec-

tion Publication No. 2000-181170

SUMMARY

The present invention was made on the basis of the above-
described situation, and 1t 1s an object of the present invention
to provide an electrostatic charge 1image developing toner
capable of reproducing color exhibiting high lightness and
high chroma, through which a wide color reproduction range
1s obtained.

In the present invention, the following Structures are dis-
closed.

(Structure 1) An electrostatic charge 1mage developing
toner possessing a toner particle containing at least a binder
resin and a colorant, wherein the colorant possesses a non-
fluorescent dye of yellowish color exhibiting a peak wave-
length of an absorption spectrum being in a wavelength range
ol 400-480 nm, and a fluorescent dye exhibiting a peak wave-
length of an emission spectrum being in a wavelength range
ol 480-560 nm, wherein the nonfluorescent dye has a content
of 2-8 parts by weight, based on 100 parts by weight of the
binder resin, and the fluorescent dye has a content 01 0.05-0.2
parts by weight, based on 100 parts by weight of the binder
resin, provided that a content ratio of the nonfluorescent dye
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to the fluorescent dye, represented by a formula (a content of
a nonfluorescent dye/a content of a fluorescent dye), 1s 1n the

range of 15-130.

(Structure 2) The electrostatic charge image developing
toner of Structure 1, wherein the tluorescent dye has an emis-
s10n spectrum having a peak wavelength being a wavelength
range of 500-540 nm.

(Structure 3) The electrostatic charge image developing
toner of Structure 1, wherein the emission spectrum of the
fluorescent dye comprises an emission peak exhibiting a hali-
value width of within 100 nm.

(Structure 4) The electrostatic charge 1image developing
toner of Structure 1, wherein the nonfluorescent dye has an
absorption spectrum having a peak wavelength being a wave-
length range of 420-460 nm.

(Structure 5) The electrostatic charge 1image developing
toner of Structure 1, wherein the absorption spectrum of the
nonfluorescent dye comprises an absorption peak having a
half-value width of within 100 nm.

(Structure 6) The electrostatic charge 1image developing
toner of Structure 1, wherein the peak wavelength 1n the
emission wavelength of the fluorescent dye 1s at a wavelength
distance of 40-120 nm from the peak wavelength in the
absorption wavelength of the nonfluorescent dye.

(Structure 7) The electrostatic charge image developing
toner of Structure 1, wherein the fluorescent dye comprises
Solvent Yellow 98 or Solvent Orange 63.

DETAILED DESCRIPTION OF THE INVENTION

Next, the present invention will be described in detail.
|Electrostatic Charge Image Developing Toner]

The toner of the present invention possesses a toner particle
containing at least a binder resin and a colorant containing a
specific nonfluorescent dye and a specific fluorescent dye,
wherein a content of the nonfluorescent dye and a content of
the fluorescent dye are specified.

Reflected light produced by a nonfluorescent dye and light
of fluorescence produced by a fluorescent dye are superim-
posed 1n the wavelength range exceeding 480 nm to obtain
this toner, resulting 1n visualization of yellowish color.
|Fluorescent Dye]

A fluorescent dye of the present invention has an emission
spectrum having a peak wavelength of 400-3560 rim, and
preferably has an emission spectrum having a peak wave-
length of 500-3540 nm. The peak wavelength 1n the emission
spectrum means a wavelength at the apex of the emission
peak 1n the emission spectrum. The emission spectrum of a
fluorescent dye of the present invention has an emission peak
exhibiting a half-value width of within 100 nm. When a
fluorescent dye possessing an emission peak having a hali-
value width exceeding 100 nm 1s used, color which 1s to be
produced exhibits motley, resulting in a drop of the maximum
chroma, whereby no effect of the present invention can be
obtained. The emission spectrum measured to obtain a peak
wavelength 1s an absorption spectrum measured employing a
fluorescent dye solution {solvent: tetrahydrofuran (THF)}
having a concentration at which abs (absorbance) at the peak
wavelength of the absorption spectrum becomes 0.05.

The fluorescent dye of the present invention 1s a fluorescent
dye having a solubility of at least 0.05 g/10 mL at room
temperature (24° C.) with respect to tetrahydrofuran (THF); a
molar absorbance coellicient of at least 10,000 at the peak
wavelength of the absorption spectrum; and a fluorescence
quantum vyield of at least 0.05. The molar absorbance coetli-
cient at the peak wavelength of the absorption spectrum 1s one
obtained as absorbance measured by an absorption spectroms-
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cter employing a cell having a cell length (optical path length)

of 1 cm after preparing a fluorescent dye solution having a
concentration of 1 mol/LL employing tetrahydrofuran (THF)

as a solvent, and the fluorescence quantum vield (@) 1s one
calculated as a relative value when a fluorescence quantum °
yield obtained from a spectrum area during excitation at the
peak wavelength of the absorption spectrum 1s compared with
that of a known reference material “FLUORESCEIN”
employing a cell having a cell length (optical path length) of
1 cm and a fluorometer (manufactured by Hitachi High-"Tech-
nologies Corporation) after preparing a fluorescent dye solu-
tion having a concentration of 1 mol/L employing tetrahydro-
turan (THF) as a solvent.
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cent dye among those having a solubility of 0.05 g/10 mL at
room temperature (24° C.) with respect to tetrahydrofuran
(THF).

Examples of the nonfluorescent dye contained 1n a toner of
the present invention include Solvent Yellow 93, Solvent Yel-

low 114, Solvent Orange 60, Solvent Yellow 133, Pigment
Yellow 147, Pigment Yellow 192, Pigment Yellow 196, Sol-

vent Yellow 79, Solvent Yellow 83:1, Solvent Yellow &3,
Solvent Yellow 62, Solvent Orange 41, Solvent Orange 62,
Solvent Yellow 14, Solvent Yellow 16, and compounds rep-
resented by the following chemical formula (1). These are
used singly, or in combination with at least two kinds, i
desired.

Chemucal formula (1)

CH,;
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/
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Solvent Yellow 98, Solvent Orange 63 or the like can be
provided as a fluorescent dye contained in the toner particle of
the present invention. These can be used singly or 1n combi-
nation with at least two kinds, 1f desired. Since specifically,
toner particles can be manufactured by an emulsion polymer-
ization method, an emulsion polymerization coagulation
method or the like including an operation 1n the after-men-
tioned aqueous medium, among the above-described fluores-
cent dyes, those insoluble 1n water but soluble 1n an organic 45
solvent are preferable.

[ Nonfluorescent Dye]

The nonfluorescent dye of the present invention exhibits
yellowish color as retlected color, and has an absorption spec-
trum having a peak wavelength range of 400-480 nm, and 50
preferably has an absorption spectrum having a peak wave-
length range of 420-460 nm. The peak wavelength 1n the
absorption spectrum means a wavelength at the apex of the
absorption peak 1n the absorption spectrum. The absorption
spectrum of the nonfluorescent dye has an absorption peak 55
having a half-value width of within 100 nm. When a nontluo-
rescent dye possessing an absorption peak having a half-value
width exceeding 100 nm 1s used, color which 1s to be pro-
duced exhibits motley, resulting 1n a drop of the maximum
chroma, and generation of absorption of fluorescence, 60
whereby no effect of the present invention can be produced.

The peak wavelength 1n the emission wavelength of the
fluorescent dye i1s preferably at a wavelength distance of
40-120 nm from the peak wavelength in the absorption wave-
length of the nonfluorescent dye. 65

In the present mvention, the nonfluorescent dye means a
nonfluorescent dye other than the above-described fluores-

40

Since specifically, toner particles can be manufactured by
an emulsion polymerization method, an emulsion polymer-
1zation coagulation method or the like including an operation
in the after-mentioned aqueous medium, among the above-
described nonfluorescent dyes, those insoluble 1n water but
soluble 1n an organic solvent are preferable.

As to a content of a fluorescent dye of the present invention
and a content of a nonfluorescent dye of the present invention,
the nonfluorescent dye has a content of 2-8 parts by weight,
with respect to 100 parts by weight of a binder resin, and the
fluorescent dye has a content o1 0.05-0.2 parts by weight, with
respect to 100 parts by weight of a binder resin; and at the
same time, a content ratio of the nonfluorescent dye to the
fluorescent dye, represented by a formula (a content of non-
fluorescent dye/a content of fluorescent dye), 1s in the range of
15-100. When the content of the fluorescent dye 1s too small,
an msuificient amount of fluorescence 1s obtained, whereby
no color exhibiting high lightness and high chroma can be
reproduced. On the other hand, when the content of the fluo-
rescent dye 1s too large, an mnsufficient amount of fluores-
cence 1s obtained via generation of concentration quenching,
whereby no color exhibiting high lightness and high chroma
can be reproduced. Further, when the content of the nonfluo-
rescent dye 1s too small, the resulting toner tends to exhibit
insuificient coloring power, and on the other hand, when the
content of the nontluorescent dye 1s too large, electrification
thereof tends to be affected. Further, when a content ratio of
the nonfluorescent dye to the fluorescent dye, represented by
a formula (a content of nontluorescent dye/a content of fluo-
rescent dye), 1s too small, influence of fluorescence becomes
large, whereby color shade of the resulting color tends to be
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changed, and when the foregoing content ratio 1s too large,
there appears a problem such that an msuificient amount of
fluorescence tends to be obtained.

In the toner particle, there appears a state where the tluo-
rescent dye and the nonfluorescent dye as described above are
dissolved 1n a binder resin at the molecular level. When such
the state 1s formed, there appears another state where particle
components which scatter light 1n the toner particle are not
present, whereby fluorescence produced by the fluorescent
dye can be eflectively utilized for visualization thereof.

As a method of introducing a fluorescent dye and a non-
fluorescent dye as described above into toner particles, the
following method 1s provided, for example, 1n cases where
the toner particles are prepared by the after-mentioned emul-
s1on polymerization coagulation method, though the method
1s not specifically limited as long as a state where the fluo-
rescent dye and the nontluorescent dye are dissolved 1n a
binder resin at the molecular level can be obtained.

(1) a method by which a dispersion of particles in which a
binder resin and at least one of a fluorescent dye and a non-
fluorescent dye are present and mixed at the molecular level 1s
prepared, and the particles are coagulated to obtain toner
particles;

(2) amethod by which particles made of a binder resin and
particles consisting of at least one of a fluorescent dye and a
nontluorescent dye are separately prepared, and both forego-
ing particles are coagulated via mixture of dispersions of
these particles to obtain toner particles; or

a method of using the above-described methods (1) and (2)
in combination.

Particles 1n which a binder resin and at least one of a
fluorescent dye and a nonfluorescent dye are present and
mixed at the molecular level can be prepared by polymerizing
a polymerizable monomer containing a colorant after previ-
ously dissolving the colorant 1n the polymerizable monomer
to form the binder resin.
|Binder Resin]

As a binder resin constituting the toner of the present
invention, when the toner particles are prepared with a pul-
verization method or a dissolution suspension method, usable
are commonly known various resins, for example, a vinyl
resin such as a styrene resin, a (meth)acrylic resin, a styrene-
(meth)acrylic copolymer resin, an olefin resin or the like; and
turther, a polyester based resin, a polyamide based resin, a
carbonate resin, a polyether resin, a polyvinyl acetate resin, a
polysulfone resin, an epoxy resin, a polyurethane resin, a urea
resin and so forth. These can be used singly or 1n combination
with at least two kinds.

Further, 1n cases where toner particles are prepared by a
suspension polymerization method, a mini-emulsion poly-
merization coagulation method or an emulsion polymeriza-
tion coagulation method, for example, examples of the poly-
merizable monomer to obtain a binder resin include vinyl
based monomers, for example, styrene or styrene derivatives
such as styrene, o-methylstyrene, m-methylstyrene, p-meth-
ylstyrene, a-methylstyrene, p-chlorostyrene, 3.,4-dichlo-
rostyrene, p-phenylstyrene, p-ethylstyrene, 2,4-dimethylsty-
rene, p-tert-butylstyrene, p-n-hexylstyrene, p-n-octylstyrene,
p-n-nonylstyrene, p-n-decylstyrene, p-n-dodecylstyrene and
so forth; methacrylate dervatives such as methyl methacry-
late, ethyl methacrylate, n-butyl methacrylate, 1so-propyl
methacrylate, 1so-butyl methacrylate, n-octyl methacrylate,
2-ethylhexyl methacrylate, stearyl methacrylate, lauryl meth-
acrylate, phenyl methacrylate, diethylaminoethyl methacry-
late, dimethylaminoethyl methacrylate and so forth; acrylate
derivatives such as methyl acrylate, ethyl acrylate, 1so-propyl
acrylate, n-butyl acrylate, t-butyl acrylate, 1so-butyl acrylate,
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n-octyl acrylate, 2-ethylhexyl acrylate, stearyl acrylate, lau-
ryl acrylate, phenyl acrylate and so forth; olefins such as
cthylene, propylene, 1so-butylene and so forth; vinyl halides
such as vinyl chloride, vinylidene chloride, vinyl bromide,
vinyl fluoride, vinylidene fluoride and so forth; vinyl esters
such as vinyl propionate, vinyl acetate, vinyl benzoate and so
torth; vinyl ethers such as vinyl methyl ether, vinyl ethyl ether
and so forth; vinyl ketones such as vinyl methyl ketone, vinyl
cthyl ketone, vinyl hexyl ketone and so forth; N-vinyl com-
pounds such as N-vinylcarbazole, N-vinylindole, N-vinyl
pyrrolidone and so forth; vinyl compounds such as vinyl-
naphthalene, vinylpyridine and so forth; and acrylic acid or
methacrylic acid derivatives such as acrylonitrile, acrylamide
and so forth. These vinyl based monomers can be used singly
or 1n combination with at least two kinds.

Further, a polymerizable monomer constituting a binder
resin 1s preferably used by incorporating one having an 1onic
dissociating group into the foregoing polymerizable mono-
mer. The polymerizable monomers each having an 1onic dis-
soclating group are, for example, those having a substituent
such as a carboxyl group, a sulfonic acid group or a phospho-
ric acid group as a constituent group, and examples thereof
include an acrylic acid, a methacrylic acid, a maleic acid, an
itaconic acid, a cinnamic acid, a fumaric acid, monoalkyl
maleate, monoalkyl 1taconate, styrene sulfonic acid, allylsul-
fosuccinic acid, 2-acrvlamido-2-methylpropanesulfonic
acid, acid phosphoxyethyl methacrylate, 3-choro-2-acid
phosphoxypropyl methacrylate and so forth. Further, 1t 1s also
possible to produce binder resins as polymerizable monomers
cach having a crosslinking structure employing polyfunc-
tional vinyl such as divinylbenzene, ethylene glycol meth-
acrylate, ethylene glycol diacrylate, diethylene glycol
dimethacrylate, diethylene glycol diacrylate, triethylene gly-
col dimethacrylate, triethylene glycol diacrylate, neopentyl
glycol dimethacrylate, neopentyl glycol diacrylate or the like.
[Method of Manufacturing Toner]

Methods of preparing the toner of the present mvention
include a pulverization method 1n which constituents such as
a colorant and a binder resin are melted by heating, kneaded,
cooled, pulverized and classified; a suspension polymeriza-
tion method 1n which polymerizing by heating 1s conducted
alter emulsitying a polymerizable monomer to obtain a
binder resin, a colorant, an oil-soluble polymerization nitia-
tor and so forth 1 an aqueous medium; an emulsion polymer-
1zation method 1n which a polymerizable monomer to obtain
a binder resin, a colorant and so forth are emulsified 1n an
aqueous medium, then, a water-soluble polymerization 1ni-
tiator 1s added thereto and heated to perform polymerization;
and an emulsion polymerization coagulation method 1n
which particles made of a binder resin prepared by the emul-
sion polymerization method (hereinafter, referred to also as
“binder resin particles™), particles containing a colorant and
so forth are dispersed 1n an aqueous medium, and a coagulant
1s subsequently added thereto with heating to coagulate par-
ticles.

Herein, “aqueous medium” means a medium formed from
50-100% by weight of water and 0-50% by weight of a
water-soluble organic solvent. Examples of the water-soluble
organic solvent include methanol, ethanol, 1sopropanol,
butanol, acetone, methylethyl ketone and tetrahydrofuran,
and an alcohol based organic solvent which does not dissolve
the resulting resin 1s preferable.

As an example, a method of manufacturing toner of the
present imvention by utilizing an emulsion polymerization
coagulation process 1s specifically exemplified below. The
method possesses the steps of (1a) a nontluorescent dye par-
ticle formation step to obtain nonfluorescent dye particles
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cach made of a nonfluorescent dye; (1b) a fluorescent dye
particle formation step to obtain fluorescent dye particles
cach made of a fluorescent dye; (2) a binder resin particle
polymerization step to obtain binder resin particles each con-
taining a releasing agent and a charge control agent, i
desired; (3) a salting-out/coagulation/fusion step to salt out,
coagulate and fuse binder resin particles, nonfluorescent dye
particles and fluorescent dye particles 1n an aqueous medium
to form toner particles; (4) a filtering/washing step to remove
a surfactant or the like from the toner particles by filtering the
toner particles from a dispersion system of the toner particles
(aqueous medium); and (35) a drying step to dry the toner
particles having been subjected to a washing treatment. In
addition, (6) an external additive addition step to add external
additives into the toner particle having been subjected to a
dying treatment, 11 desired.

[ Method of Forming Nontluorescent Dye Particles]

A nonfluorescent dye 1s emulsion-despersed in an aqueous
medium employing a dispersing machine, foe example, to
prepare nontluorescent dye particles. The emulsification dis-
persing machine 1s not specifically limited, and an ultrasonic
dispersing machine, a high speed stirring dispersing machine,
a medium type wet system pulverizer and so forth, for
example, are usable. A volume average particle diameter of
nonfluorescent dye particles obtained 1n the step of forming,
nontluorescent dye particles 1s preferably, for example, in the
range of 100-300 nm. In addition, the volume average particle
diameter 1s measured by the “Microtrack UPA130” (pro-
duced by Nikkiso Co., Ltd.).

[ Method of Forming Fluorescent Dye Particles]

Fluorescent dye particles can be obtained by the same
method as that of nonfluorescent dye particles. A volume
average particle diameter of fluorescent dye particles
obtained in the step of forming fluorescent dye particles 1s
preferably, for example, in the range of 100-300 nm.

Binder resin particles foiined 1n the step of polymerizing
the binder resin particles can be applied to at least two layers
cach made of a binder resin of a different composition. In this
case, a polymerization initiator and a polymerizable mono-
mer are added into a dispersion of the first resin particles
prepared via an emulsion polymerization treatment (the first
stage polymerization) in accordance with a conventional
method, and a method 1 which this system 1s subjected to a
polymerization treatment (the second stage polymerization)
can be employed.

In cases where a surfactant 1s used in the step of polymer-
1zing binder resin particles, the surfactant 1s not specifically
limited, and commonly known various surfactants are usable.
Preferably exemplified are 1onic surfactants, for example,
sulfonates such as sodium dodecylbenzene sulfonate, sodium
arylalkyl polyether sulfonate and so forth; sulfuric ester salts
such as sodium dodecylsulfate, sodium tetradecylsulfate,
sodium pentadecylsulfate, sodium octylsulfate and so forth;
and fatty acid salts such as sodium oleate, sodium laurate,
sodium caprate, sodium caprylate, sodium caproate, potas-
sium stearate, calcium oleate and so forth. Further, usable are
nonionic surfactants, for example, polyethylene oxide,
polypropyrene oxide, a combination of polypropylene oxide
and polyethylene oxide, ester of polyethylene glycol and
higher fatty acid, alkylphenol polyethylene oxide, ester of
higher fatty acid and polyethylene glycol, ester of higher fatty
acid and polypropylene oxide, sorbitan ester and so forth. The
above-described surfactants can be used singly or in combi-
nation with at least two kinds, 11 desired.
|Releasing Agent]

When a releasing agent to contribute to inhibition of an
offset phenomenon 1s contained in a toner particle of the
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present invention, commonly known various ones are usable
as releasing agents. Specific examples thereof include low
molecular weight olefin based wax such as low molecular
weight polypropylene wax, low molecular weight polyethyl-
ene wax or the like; modified products of the low molecular
weilght olefin based wax; natural product based wax such as
carnauba wax, rice wax or the like; and amide based wax such
as paraifin wax, Fischer-Tropsch wax or fatty acid ester wax,
fatty acid bisamide or the like.

Examples of the method to contain a releasing agent 1n a
toner particle include a method by which a dispersion of
releasing agent particles (wax emulsion) 1s added 1n the salt-
ing-out/coagulation/fusion process to form toner particles,
and binder resin particles, colorant particles and releasing
agent particles are subjected to salting-out/coagulating/tus-
ing; and a method by which binder resin particles containing
a releasing agent are subjected to salting-out/coagulating/
fusing 1n the salting-out/aggregation/fusion process to form
toner particles. These methods may be used 1n combination.
The content of a releasing agent 1n a toner particle 1s com-
monly 1-30% by weight, preferably 2-20% by weight, and
more preferably 3-15% by weight.

In cases where a charge control agent is contained in a toner
particle of the present invention, commonly known various
ones can be used as the charge control agent. As a method by
which a charge control agent 1s contained 1n the toner particle,
provided 1s a method similar to a method by which the above-
described releasing agent 1s contained. The charge control
agent 1n the toner conventionally has a content of 0.1-10% by
weight, and preferably has a content of 0.5-5% by weight.
|Polymerization Initiator]

A polymerization mitiator usable 1n the step of polymeriz-
ing binder resin particles can be employed approprately if 1t
1s a water-soluble polymerization nitiator. Examples of the
polymerization initiator include persulfates such as potas-
sium persulfate, ammonium persulfate and the like; azo based
compounds such as 4,4'-azobis4-cyanovaleric acid, its salts,
and 2,2'-azobis(2-amidinopropane) salts; and peroxide com-
pounds.

(Chain Transfer Agent)

In the step of polymerizing binder resin particles, usable 1s
a commonly known chain transfer agent for the purpose of
adjusting a molecular weight of a binder resin. The chain
transfer agent 1s not specifically limited, and examples
thereol include 2-chloroethanol, mercaptan such as octyl
mercaptan, dodecyl mercaptan, t-dodecyl mercaptan or the
like, a styrene dimer and so forth.

An average particle diameter of binder resin particles
obtained 1n the step of polymerizing the binder resin particles
1s preferably, for example, in the range of 30-500 nm 1n terms
of a volume-based median diameter. In addition, the volume-
based median diameter 1s measured by the “Microtrack
UPA150” (produced by Nikkiso Co., Ltd.).
|Coagulant]

Examples of coagulants employed 1n the salting-out/co-
agulation/fusion step include alkali metal salts, alkaline earth
metal salts and so forth. Examples of the alkali metal consti-
tuting the coagulant include lithtum, potassium, sodium and
so forth, and examples of the alkaline earth metal constituting
the coagulant include magnesium, calcium, strontium,
bartum and so forth. Of these, potassium, sodium, magne-
sium, calcium and barium are preferable. Examples of a
counter 1on (namely an anion constituting a salt) of the alkali
metal or alkaline earth metal include chloride 10n, bromide
101, 10dide 10on, carbonate 10n, sulfate 10n and so forth.
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| Particle Diameter of Toner Particle]

The particle diameter of the present invention 1s preferably,
for example, in the range of 3-9 um 1n terms of a volume-
based median diameter, and more preferably in the range 3-8
um. When the method of manufacturing toner 1s, for example,
an emulsion polymerization coagulation method, this particle
diameter can be controlled by concentration of the utilized
coagulant, an addition amount of an organic solvent, a fusion
duration, or a composition of the polymer. When the volume-
based median diameter falls within the above-described
range, an amount of toner particles exhibiting large adhesive
force to generate an offset phenomenon because of adhesion
thereotf to a heating member via scattering 1n the fixing step 1s
reduced, and a halftone 1mage 1s improved by increasing a
transier efficiency, whereby 1images relating to fine line and
dots are improved.

The volume-based median diameter of toner particles can
be calculated via measurement employing “Multisizer 3
(manufactured by Beckman Coulter Inc.) connected to a com-
puter system in which a data processing software “Software
V3.51” 1s installed. Specifically, 0.02 g of toner 1s added and
blended in 20 mL of a surfactant solution (a surfactant solu-
tion in which a neutral detergent containing a surfactant com-
ponent 1s diluted 10 times with pure water, for example, for
the purpose of dispersing toner particles), followed by ultra-
sonic dispersing for one minute to prepare a toner dispersion,
and the toner dispersion 1s introduced 1nto a beaker containing
“ISOTON II” (produced by Beckman Coulter Inc.) inside a
sample stand with a pipette until the concentration displayed
by a measuring apparatus reaches 8%. Herein, reproducible
measuring values can be obtained by realizing this concen-
tration. A counter 1s set to 25000 counts for the particles to be
measured, an aperture diameter 1s also set to 50 um, and each
frequency value 1s determined via calculation by dividing the
measured range of 1-30 um 1nto 256 subdivisions. A particle
diameter of 50% in cumulative volume fraction from a large
cumulative volume 1Iraction i1s designated as the volume-
based median diameter.
| External Additive]

The above-described toner particle, as 1t stands, 1s usable as
a toner, but may be used 1n a state where external additives
such as a so-called fluidizing agent and cleaning aid are added
into the toner particle to improve fluidity, a charging property,
a cleaning property and so forth.

Examples of the fluidizing agent include morganic par-
ticles made of those such as silica, alumina, titanium oxide,
zinc oxide, 1rron oxide, copper oxide, calctum titanate and so
forth. These 1norganic particles are preferably subjected to a
surface treatment employing a silane coupling agent, a tita-
nium coupling agent, a higher fatty acid or silicone oil, in
order to improve dispersibility to the toner particle surface as
well as environmental stability.

Examples of the cleaning aid include polystyrene particles,
polymethylmethacrylate particles and so forth. External addi-
tives may be used by utilizing various ones in combination.

These external additives 1n the toner preferably have a total
addition amount of 0.1-20% by weight.

The toner of the present invention may be composed of a
toner particle having a core-shell structure possessing a core
particle contaiming a colorant and a binder resin, and a shell
layer made of a shell resin exhibiting low compatibility to the
binder resin, which covers the outer circumierential surface
ol the core particle. The toner particle exhibits high manufac-
turing stability and storage stability when the toner particle
has a core-shell structure. Further, when resins constituting,
shell layers for toner of four colors (yellow, magenta, cyan
and black) are designed to be 1dentical to each other, each
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clectrification of the toner of four colors substantially at the
same level 1s achieved, whereby high quality color 1images
can be easily formed.

Not only the toner particle having the core-shell structure
possesses a structure 1 which a shell layer may completely
cover a core particle, but also the toner particle possesses a
structure 1n which the shell layer may partly cover the core
particle. Further, a part of a resin constituting the shell layer
may form domains or the like 1n the core particle. Further, the
shell layer may have a multilayer structure composed of at
least two layers each made of a resin having a different com-
position.
|[Developer]

The toner of the present invention 1s usable as a magnetic or
non-magnetic single-component developer, but may be used
via mixture with a carrier as a double-component developer.
When the toner 1s used as the double-component developer,
usable are magnetic particles made of commonly known met-
als such as 1ron, ferrite, magnetite and alloys of the metals
with another metal such as aluminum or lead. Of these, ferrite
particles are preferable. Also employed as a carrier may be a
coat carrier obtained by coating the surface of a magnetic
particle with a coating flux such as a resin and the like, or a
dispersion type carrier obtained by dispersing magnetic fine
powder 1n a binder resin. The carrier preferably has a volume-
based median diameter of 15-100 pum, and more preferably
has a volume-based median diameter of 20-80 um. The vol-
ume-based median diameter of the carrier can be measured
with a laser diffraction type particle size distribution measur-
ing apparatus “HELOS” (produced by Sympatec Co., Ltd.).

As a preferable carrier, provided can be a resin coat carrier
obtained by coating the surface of a magnetic particle with a
resin, or a so-called resin dispersion type carrier obtained by
dispersing magnetic particles in a resin. A resin constituting a
resin coat carrier 1s not particularly limited, but examples of
that include an olefin based resin, a styrene based resin, a
styrene-acrylic resin, a silicone based resin, an ester based
resin or a fluorine-containing polymer based resin. A com-
monly known resin 1s usable as one constituting a resin dis-
persion type carrier with no limitation to be used, and
examples of that include a styrene-acrylic resin, a polyester
resin, fluorine based resin or a phenol resin.

[Image Forming Method]

The above-described toner can be applied for a conven-
tional electrophtographic system image forming method pos-
sessing a charging step to provide an evenly charged potential
on an 1mage carrier; a light exposure step to form an eletho-
static latent 1image on the image carrier on which the evenly
charged potential has been provided; a developing step to
visualize a toner image by developing the electrostatic latent
image with the toner; a transferring step to transier the toner
image onto a transfer material; and a fixing step to fix the
toner 1image on the transier material.

As to such a toner, since a nonfluorescent dye exhibiting a
specific spectrum 1s contained as a colorant, reflected light 1s
basically obtained 1n the wavelength region exceeding 480
nm. Since a fluorescent dye having a peak wavelength of the
emission 1n the wavelength range of 480-560 nm 1s further
used 1n combination as a colorant, reflected light produced by
a nonfluorescent dye 1s obtained 1n the wavelength region
exceeding 480 nm, and at the same time, fluorescence pro-
duced by a fluorescent dye 1s obtained via superimposition.
As aresult, color exhibiting high lightness and high chroma in
hue of the nonfluorescent dye can be also reproduced,
whereby the maximum chroma becomes large in the high
lightness range, so that a wide color reproduction range can
be obtained. Specifically, a color reproduction range 1nclud-
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ing color exhibiting high lightness and high chroma in hue of
secondary color {red (R), green (G) and blue (B)}.

EXAMPLE

Next, specific examples of the present mvention will be
described, but the present invention 1s not limited thereto.

Example 1

Preparation Example 1 of Nontluorescent Dye
Particle Dispersion

In 1596 parts by weight of deionized water, dissolved were
84 parts by weight of sodium dodecylsulfate while stirring.
Into this solution, gradually added were 240 parts by weight
of “compound represented by the foregoing chemical for-
mula (1)” as a nonfluorescent dye while stirring this solution,
and the system was subsequently subjected to a dispersing
treatment for 4 hours employing a dispersing device “SC
Mill” (manufactured by Mitsui Kozan Co., Ltd.) to obtain
nonfluorescent dye particle dispersion [1]. The volume aver-
age particle diameter of nonfluorescent dye particles 1n this
nontluorescent dye particle dispersion [1] was measured by a
dynamic light scattering particle size analyzer (MI-
CROTRACK UPA 130, manufactured by Nikkiso Co., Ltd.),
and a volume average particle diameter of 190 nm was
obtained.

Preparation Example 2 of Nontluorescent Dye
Particle Dispersion

Nonfluorescent dye particle dispersion [2] was prepared
similarly to preparation example 1 of the nonfluorescent dye
particle dispersion, except that “compound represented by the
foregoing chemical formula (1) as a nontluorescent dye was
replaced by “Solvent Orange 62”. In addition, the volume
average particle diameter of nonfluorescent dye particles 1n
nonfluorescent dye particle dispersion [2] was 190 nm.

Preparation Example 3 of Nontluorescent Dye
Particle Dispersion

Nonfluorescent dye particle dispersion [3] was prepared
similarly to preparation example 1 of the nonfluorescent dye
particle dispersion, except that “compound represented by the
foregoing chemical formula (1) as a nontluorescent dye was
replaced by “Pigment Yellow 74”. In addition, the volume
average particle diameter of nonfluorescent dye particles 1n
nonfluorescent dye particle dispersion [3] was 200 nm.

Example 1 of Fluorescent Dye Particle
Dispersion

Preparation

In 1596 parts by weight of deionized water, dissolved were
84 parts by weight of sodium dodecylsulfate while stirring.
Into this solution, gradually added were 240 parts by weight
of “Pigment Yellow 747 as a fluorescent dye while stirring this
solution, and the system was subsequently subjected to a
dispersing treatment for 2 hours employing a dispersing
device “SC Mill” (manufactured by Mitsu1 Kozan Co., Ltd.)
to obtain fluorescent dye particle dispersion [1]. The volume
average particle diameter of tluorescent dye particles 1n this
fluorescent dye particle dispersion [1] was measured by a
dynamic light scattering particle size analyzer (MI-
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CROTRACK UPA 150, manufactured by Nikkiso Co., Ltd.),
and a volume average particle diameter of 260 nm was
obtained.

Example 2 of Fluorescent Dye Particle
Dispersion

Preparation

Fluorescent dye particle dispersion [2] was prepared simi-
larly to preparation example 1 of the fluorescent dye particle
dispersion, except that “Solvent Yellow 98” as a fluorescent
dye was replaced by “Solvent Orange 63”. In addition, the
volume average particle diameter of fluorescent dye particles
in fluorescent dye particle dispersion [2] was 180 nm.

Example 3 of Fluorescent Dye Particle
Dispersion

Preparation

Fluorescent dye particle dispersion [3] was prepared simi-
larly to preparation example 1 of the fluorescent dye particle
dispersion, except that “Solvent Yellow 98" as a nonfluores-
cent dye was replaced by “SrGa,S,:Fu”. In addition, the
volume average particle diameter of fluorescent dye particles
in fluorescent dye particle dispersion [3] was 300 nm.

Preparation Example A of Resin Particle Dispersion

(1) First Stage Polymerization

In a reaction vessel equipped with a stirrer, a temperature
sensor, a condenser and a nitrogen gas introducing device,
charged was a surfactant solution 1n which 8 parts by weight
of sodium dodecylsulifate were dissolved 1n 3000 parts by
welght of deionized water, and the liquid temperature was
raised to 80° C. white stirring at a stirring speed of 230 rpm
under nitrogen flow. After an initiator solution in which 10
parts by weight of a polymerization initiator (potassium per-
sulfate: KPS) were dissolved 1n 192 parts by weight of deion-
1zed water was added into the resulting surfactant solution,
and the liquid temperature was set to 80° C. again, a monomer
mixing solution composed of 480 parts by weight of styrene,
250 parts by weight of n-butyl acrylate, 68 parts by weight of
methacrylic acid, and 16 parts by weight of n-octylmercaptan
was dropped in the resulting, and this system was heated at
80° C. for 2 hours white stirring to conduct polymerization
reaction (the first polymerization), whereby latex [Lx1] in
which resin particle [ 1H] was dispersed was obtained.
(2) Second Stage Polymerization

In a reaction vessel equipped with a stirrer, a temperature
sensor, a condenser and a nitrogen gas introducing device,
charged was a surfactant solution 1n which 7 parts by weight
of polyoxyethylene (2) sodium dodecylether sulfate were
dissolved 1n 800 parts by weight of deionized water, followed
by heating to 98° C., and 260 parts by weight of the foregoing
latex [Lx1] were subsequently charged. Further, a monomer
solution obtained by dissolving a monomer mixing solution
composed of 245 parts by weight of styrene, 119 parts by
weight of n-butyl acrylate, 1.5 parts by weight of n-octylm-
ercaptan, and 192 parts by weight of behenyl behenate at 90°
C. was added into the resulting, and the system was dispersed

for one hour employing a mechanical stirrer “CLEARMIX”

(manufactured by Me*Technique Co., Ltd.) fitted with a circu-
lar flow path to prepare a dispersion containing emulsified
particles. Next, an imtiator solution in which 6 parts by
welght ofpotassium persuliate were dissolved 1n 200 parts by
weilght of deilonized water was added, and this system was
heated while stirring at 82° C. for one hour to conduct poly-
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merization reaction (the second polymerization), whereby
latex [Lx2] in which resin particle [1HM] was dispersed was
obtained.
(3) Third Stage Polymerization

An mitiator solution in which 11 parts by weight of potas-
sium persulfate were dissolved 1n 400 parts by weight of
deiomized water was added 1nto the above-described latex
|[Lx2], and a monomer mixing solution composed 01429 parts
by weight of styrene, 130 parts by weight of n-butyl acrylate,
33 parts by weight of methacrylic acid, and 8 parts by weight
ol n-octylmercaptan was dropped 1n the resulting at 82° C.
spending one hour. After completion of dropping, this system
was heated while stirring for two hours to conduct polymer-
1zation reaction (the third polymerization), followed by cool-
ing down to 28° C., whereby latex [LxA] in which resin
particle [A] composed of composite resin particles was dis-
persed was obtained.

Preparation Example B of Resin Particle Dispersion

In a reaction vessel equipped with a stirrer, a temperature
sensor, a condenser and a nitrogen gas introducing device,
charged was a surfactant solution 1n which 2.3 parts by weight
of sodium dodecylsuliate were dissolved 1n 3000 parts by
weight of deilonized water, and the liqud temperature was
raised to 80° C. while stirring at a stirring speed of 230 rpm
under nitrogen tlow. After an mitiator solution 1n which 10
parts by weight ol potassium persuliate were dissolved 1n 192
parts by weight of deiomized water was added into the result-
ing surfactant solution, and the liquid temperature was set to
80° C. again, a monomer mixing solution composed of 520
parts by weight of styrene, 210 parts by weight of n-butyl
acrylate, 68 parts by weight of methacrylic acid, and 4 parts
by weight of n-octylmercaptan was dropped 1n the resulting,
and this system was heated at 80° C. for 2 hours white stirring
to conduct polymerization reaction, whereby latex [LxB] in
which resin particle [B] was dispersed was obtained.

Preparation Example 1 of Toner

In a reaction vessel equipped with a stirrer, a temperature
sensor, a condenser and a nitrogen gas introducing device,
charged were 310 parts by weight of latex [LxA] 1n solid
content conversion, 1400 parts by weight of deionized water
and a surfactant solution in which 100 parts by weight of
nonfluorescent dye particle dispersion [1], 2.5 parts by weight
of fluorescent dye particle dispersion [1] and 3 parts by
weight of polyoxyethylene (2) sodium dodecylether sulfate
were dissolved in 120 parts by weight of detonized water, and
after the liquid temperature was adjusted to 30° C., and pH
was adjusted to 10 via addition of an aqueous 5N sodium
hydroxyide solution into the resulting solution. Next, an
aqueous solution 1n which 335 parts by weight of magnesium
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chloride were dissolved 1n 35 parts by weight of deionized
water was added mto the system at 30° C. for 10 minutes

while stirring. After standing for 3 minutes, the system was
raised to 90° C. spending 60 minutes, and 52.1 parts by
weilght of latex [LxB] in solid content conversion was subse-
quently added. Further, particle growth reaction was contin-
ued at 90° C., and 1n this situation, the particle diameter of
associated particles was measured with “Multisizer 37,
(manufactured by Beckman Coulter Inc). When reaching a
volume-based median diameter of 6.5 um, an aqueous solu-
tion 1n which 130 parts by weight of sodium chloride were
dissolved 1n 600 parts by weight of deionized water was
added to terminate the particle growth. Further, as a ripening
treatment, fusing was continued by heating while stirring at a
liquid temperature of 98° C. until an average circularity mea-
sured with “FPIA-2100” (manufactured by Sysmex Corp.)
reached a desired value. Subsequently, the system was cooled
down to 30° C., and pH was adjusted to 4.0 via addition of a
hydrochloric acid. Then, the stirring was stopped, and a wet
cake was formed wvia solid-liquid separation employing a
basket type centrifugal separator. This wet cake was repeat-
edly washed with deionized water at 35° C. employing the
foregoing basket type centrifugal separator until the filtrate
reached an electric conductivity of 5 uS/cm, and was subse-
quently transferred to “Flash Jet Dryer” (manufactured by
Seishin Enterprise Co., Ltd.) and dried until reaching a mois-
ture content o1 0.5% by weight to obtain toner mother particle
[1]. This toner mother particle [1] had an average particle 6.3
um 1n terms of a volume-based median diameter, and an
average circularity of 0.965.

One part by weight of hydrophobic silica (a number aver-
age primary particle of 12 nm) and 0.5 parts by weight of
hydrophobic titanium oxide (a number average primary par-
ticle of 20 nm) with respect to 100 parts by weight of this toner
mother particle [1] were added, and mixed with a Henschel
mixer (manufactured by Mitsui Mining Co., Ltd.), and coarse
particles were subsequently removed employing a 45 um
opening sieve to obtain toner [1] composed of toner particle
[1]. In addition, as to the toner particle constituting this toner,
particle diameter and shape thereof were not varied with the
hydrophobic silica and the hydrophobic titanium oxide.

Examples 2-3, and Comparative Examples 1-4

Preparation Examples 2-3 of Toner, and Comparative
Preparation Examples 1-4 of Comparative Toner

Each of toners [2]-[3] and comparative toners [4]-[7] was
prepared similarly to preparation example 1 of toner, nontluo-
rescent dye particle dispersion [1] and fluorescent dye par-
ticle dispersion [1] were replaced by a nontluorescent dye
particle dispersion and a tfluorescent dye particle dispersion
used in combination as described 1n Table 1.

TABL

(L]

1

Fluorescent dye or material

Toner Dispersion

No.
Ex. 1 1
Ex. 2 2
Ex. 3 3
Comp. 1 4

No.

) = D =t

Peak Peak

wave-  Dispersion wave-
Material length No. Material length
Chemical formula (1) 440 nm 1 Solvent Yellow 98 505 nm
Solvent Orange 62 480 nm 1 Solvent Yellow 98 505 nm
Chemical formula (1) 440 nm 2 Solvent Orange 63 560 nm
Pigment Yellow 74 450 nm 1 Solvent Yellow 98 505 nm
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TABLE 1-continued
Nonfluorescent dve or pigment Fluorescent dve or material
Peak Peak
Toner Dispersion wave- Dispersion wave-
No. No. Material length No. Material length
Comp. 2 5 1 Chemical formula (1) 440 nm 3 SrGa,S 4:Eu 514 nm
Comp. 3 6 3 Pigment Yellow 74 450 nm — —
Comp. 4 7 1 Chemical formula (1) 440 nm — —

Ex.: Example
Comp.: Comparative example

Preparation Examples 1-3 of Developer, and
Comparative Preparation Examples 1-4 of 15
Comparative Developer

A ferrite carrier having a volume-based median diameter of
40 um, on which a silicone resin was coated, was mixed 1n
cach of toners [1]-[3] and comparative toners [4]-[7] 1n such
a way that the toner for the foregoing developer had a con-

centration of 6% by weight to prepare developers [1]-[3] and
comparative developers [4]-[7].

20

Evaluation 1: Variation in Lightness with Respect to 23

Toner Coating Amount

As to a test image with a solid image of a toner coating
amount of 2 g/m~ as well as 4 g¢/m* on paper *“ POD Gloss Coat
128 g¢/m*>” (produced by Oji paper Co., Ltd.), lightness L* of "
L*a*b* color coordinate system where lightness, hue 1n the
red-green direction, hue in the yellow-blue direction were
represented by L*, a* and b*, respectively was measured with
“bizhub PRO C65hc¢” (manufactured by Konica Minolta
Technologies, Inc.) by using each of developers [1]-[3] and
comparative developers [4]-[7]. Results are shown in Table 2.
The measurements of lightness L* were conducted with
“Spectrolino” (manufactured by Gretag Macbeth Co.) under
the measuring conditions of D50 as a light source, 2° as a
viewing angle, ANSI T as a concentration standard, absolute

35

density as a white reference, UV Cut as a filter, and Retlec-
tance as a measurement mode.

Evaluation 2: Variation 1n Chroma with Respect to
Lightness

Further, a solid image having each chroma at a hue angle of
140°+35° for a lightness of 50-60, a lightness of 70-80 and a
lightness of 00-100 was formed on paper “POD Gloss Coat
128 g/m>” (produced by Oji Paper Co., Ltd.) with “bizhub
PRO C63hc¢” (manufactured by Konica Minolta Technolo-
gies, Inc.) by using each of developers [1]-[3] and compara-
tive developers [4]-[7] accompanied with commercially
available cyan developer, magenta developer and black devel-
oper, and L*a*b* color coordinate system where lightness,
hue 1n the red-green direction, hue 1n the yellow-blue direc-
tion were represented by L*, a* and b*, respectively was
measured to calculate chroma C*, and to determine the maxi-
mum chroma. Results are shown in Table 2. In addition,
chroma C* 1s calculated from the following Expression.

Chroma C*=[(a*)*+(b*)*]"~ Expression

The measurements of L*a*b* were conducted with “Spec-
trolino” (manufactured by Gretag Macbeth Co.) under the
measuring conditions of D30 as a light source, 2° as a viewing
angle, ANSI T as a concentration standard, absolute density
as a white reference, UV Cut as a filter, and Reflectance as a
measurement mode.

TABLE 2

Variation in

lightness with Variation 1n chroma

respect to toner with respect to lightness

coating amount Maximum chroma
Lightness (hue angle 140° = 5°)

Toner Toner coating  Toner coating Lightness Lightness Lightness

No. amount?2 g/m® amount?2gm?®  50-60 70-80 90-100

Example 1 1 93 93 47 98 63
Example 2 2 88 88 45 92 50
Example 3 3 91 91 45 96 58
Comparative 4 91 86 45 92 30
example 1

Comparative 5 91 87 45 89 35
example 2

Comparative 6 91 86 45 92 28
example 3

Comparative 7 91 87 45 89 35

example 4
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As 1s clear from Table 2, as to vanation in lightness with
respect to the toner coating amount, lightness usually
becomes low with increase of the toner coating amount, that
1s, resulting in appearance of dark color, but 1t 1s to be under-
stood that in the examples of the present invention, high
lightness 1s maintained even though the toner coating amount
1s increased. Further, as to variation in chroma with respect to
lightness, the maximum chroma usually becomes low with
increase of lightness, but it 1s confirmed that in the examples
of the present invention, color exhibiting high lightness and
high chroma can be reproduced.

EFFECT OF THE INVENTION

Since an electrostatic charge image developing toner of the
present invention contains a nontluorescent dye having a
specific spectrum as a colorant, reflected light 1s acquired
basically 1n the wavelength range exceeding 480 nm. Further,
since a fluoresent dye having a peak wavelength of the emis-
s10n being 1n the wavelength range of 480-580 nm 1s also used
in combination as a colorant, reflected light produced by the
nontluorescent dye i1s acquired in the wavelength range
exceeding 480 nm, and light of fluorescent (heremafter,
referred to also as “fluorescent”) produced by the fluorescent
dye, which 1s superimposed, 1s obtained. As a result, high
lightness and high chroma in hue of the nonfluorescent dye
can be reproduced, whereby the wide color reproduction
range can be obtained.

What is claimed 1s:

1. An electrostatic charge image developing toner compris-
ing a toner particle containing at least a binder resin and a
colorant,

wherein the colorant comprises a nonfluorescent dye of

yellowish color exhibiting a peak wavelength of an
absorption spectrum being in a wavelength range of
400-480 nm, and a fluorescent dye exhibiting a peak
wavelength of an emission spectrum being in a wave-
length range of 480-560 nm,
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wherein the nonfluorescent dye has a content of 2-8 parts
by weight, based on 100 parts by weight of the binder
resin, and the fluorescent dye has a content of 0.05-0.2
parts by weight, based on 100 parts by weight of the
binder resin, provided that a content ratio of the nonfluo-
rescent dye to the fluorescent dye, represented by the

content of the nonfluorescent dye divided by the content
of the fluorescent dye, 1s 15-150.
2. The electrostatic charge image developing toner of claim
1,
wherein the tluorescent dye has an emission spectrum hav-
ing a peak wavelength being a wavelength range of

500-540 nm.
3. The electrostatic charge image developing toner of claim
1,
wherein the emission spectrum of the fluorescent dye com-
prises an emission peak exhibiting a half-value width of
within 100 nm.
4. The electrostatic charge image developing toner of claim
1,
wherein the nontluorescent dye has an absorption spectrum
having a peak wavelength being a wavelength range of
420-460 nm.
5. The electrostatic charge image developing toner of claim
1,
wherein the absorption spectrum of the nonfluorescent dye
comprises an absorption peak having a half-value width
of within 100 nm.
6. The electrostatic charge image developing toner of claim
1,
wherein the peak wavelength 1n the emission wavelength
of the fluorescent dye 1s at a wavelength distance of
40-120 nm from the peak wavelength 1n the absorption
wavelength of the nonfluorescent dye.
7. The electrostatic charge image developing toner of claim
1,
wherein the fluorescent dyve comprises Solvent Yellow 98
or Solvent Orange 63.
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